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(57) Abstract 



A communications system is provided having a transcoder unit (28) located at a first site, a channel coder unit (24) for communication 
with the transcoder unit (28) also located at the first site, and a channel decoder unit (23) for communication with the transcoder unit (28) 
over a communications link (26) where the channel decoder unit is (23) located at a second site separate from the first site. According to 
a preferred embodiment of the present invention the transcoder, channel coder and the channel decoder units operate in a half rate mode. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados * 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


Cdte d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


LI 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


FI 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 96/00483 



PCT/EP95/02378 



TRANSC00ING AND CHANNEL CODING ARRANGEMENT FOR A DIGITAL 
COMMUNICATIONS SYSTEM 

5 

Field of the Invention 

This invention relates in general to communications systems, and 
more particularly to a communications system for providing a channel 
coder unit and a transcoder unit remotely from a channel decoder unit. 

10 

Background to the Invention 

In digital communications systems there are components that 
encode and decode speech for communications over radio frequencies. In 
GSM (Global System for Mobile Communications) a speech transcoder 

15 provides the encoding and decoding ability in one component and is 

sometimes referred to as a speech codec. The speech codec includes both 
speech coder and speech decoder modules. Similarly, there is a channel 
codec for encoding and decoding additional information and data to the 
speech for transmitting and receiving over the air. 

20 In the current GSM Digital Cellular Radio System, the speech codec 

delivers 13 kbits of compressed speech to the channel codec, which in turn 
delivers 22.8 kbits to the radio frequency (KP) path. This is call a frill rate 
service type. Being planned is half rate speech service, where a half rate 
speech codec will deliver about 6 kbits to a half rate channel codec, which 

25 in turn will deliver 11.4 kbits to the RF path. 

The channel codec, including both a channel coder and channel 
decoder, is usually at the Base Transceiver Site (BTS) site, whereas the 
speech codec can be at the BTS, Base Station Controller (BSC) or Mobile 
Switching Centre (MSC) sites. When the speech codec is not at the BTS 

30 site, GSM specifies the interface or protocol that must be used between the 
remote speech codec and the channel codec. Such an interface exists for 
full rate (GSM 08.60) and is being planned for half rate (either GSM 08.60 
or new document). 

In the case of full rate, the transcoder converts between 64 kbits and 

35 16 kbits (13 kbits plus 3 kbits control) and the channel coder then brings 
this rate up to 22.8 kbits over the air interface. 

In the case of half rate, although the transcoder to channel coder 
intermediate rate is not known as yet (it may however be 8 kbits and or 16 
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kbits including control), the net conversion performed between the switch 
and the air interface is known to be between 64 kbits and 11.4 kbits. 

GSM specification 03.05 recommends a particular maximum delay 
that may be tolerated for each entity that forms a part of the speech path. 
5 There are figures for the algorithm delay that a typical implementation of 
a speech coder, speech decoder, channel coder, channel decoder (a 
composite figure) should exhibit and also delays for transfer of data 
between these coders/decoders. 

When the transcoder is remote, the interface between the speech 

10 coder and channel coder is specified in GSM Recommendation 08.60 for 
full rate. In this interface there are 320 bits per speech frame and the 
bandwidth is 16 kbits. Out of these 320 bits per speech frame, 260 bits make 
up the speech data and the rest are control bits. 

Both full and half rate channel coders need all the speech 

15 parameters or bits associated with the same speech frame before they can 
start their channel coding algorithm. Hence, when a transcoder is 
remote, there will exist a delay in the system that is there just in order to 
transfer data from the remote speech coder to the channel coder. It takes 
over 17ms (Tabisd, as per GSM 03.05) in full rate to transfer all the speech 

20 data from the speech to channel coder. This amounts to the second largest 
delay figure associated with the GSM system (in terms of a delay 
experienced during a call). Similarly, a relatively substantial delay exists 
in half rate to transfer all the speech data required from the transcoder to 
the channel coder before the channel coder can begin its algorithm. 

25 When the transcoder is at the same site as the channel codec, this 

transfer can be much faster as the link to the channel coder is not limited 
to 8 or 16 kbits as in the remote transcoder case. It can be as fast as the 
manufacturer desires. Specifically, when the transcoder is at the channel 
coder site, the maximum delay the speech coder can exhibit is equal to the 

30 time it takes to produce all the speech parameters for the frame, a figure of 
8.0 ms (Ttransc as per GSM 03.05). 

When the transcoder is located remotely the speech coder delay is 
specified by GSM to be the time to generate the first parameters (Tsps) in 
order to minimise the effects of a large transfer delay. 

35 The difference between the two delay criteria for the speech coder 

located at the channel coder site versus the speech coder located at a 
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remote site leads to the need of much faster processors for the speech coder 
at the remote site than the speech coder at the channel coder site. 

A farther problem is caused as the speech decoder is also specified to 
meet a delay budget that is based on the output of PCM samples as early as 
5 possible, rather than once all PCM samples related to a frame are ready. 

Hence, the manufacturer has to make sure that both speech coder 
and speech decoder delay budgets are met under all cases. (There is no 
known alignment between speech coder and speech decoder, and the worst 
case of alignment is when both speech coder and speech decoder need to be 

10 scheduled at the same time in order to generate the first parameters and 
output the first PCM samples). 

Hence, a remote transcoder works harder than a transcoder located 
at the channel coder site as the remote transcoder needs to compensate for 
the larger transfer delay that is present in the remote case. 

15 FIG. 1 shows a diagram representation of a half rate 

communication. A mobile station 12 communicates over radio frequencies 
to a base station 10. The base station 10 includes a channel codec 15. The 
channel codec 15 includes a channel coder unit 14 and a channel decoder 
unit 13. The channel codec 15 communicates via 16 Kb/s subrate speech 

20 channels 16 (link) to a transcoder 18 located remotely from the channel 
codec 15. The transcoder 18 then communicates to a mobile switching 
centre or public switched telephone network via 64 Kb/s PCM speech 
channels. 

In a downlink communication (from the network to the mobile 
25 station) the channel coder unit 15 cannot begin its algorithm until a full 
speech frame has been received over the 16 Kb/s link 16 from the 
transcoder 18. Thus, there is a significant delay built in a downlink 
communication just waiting for a full speech frame to be received. 

It is desirable to minimise the transfer delay exhibited between the 
30 transcoder 18 and the channel coder unit 14 when the transcoder 18 is 
located remotely from the channel coder unit 14. 

Summary of the Invention 

According to the present invention a communications system is 
35 provided having a transcoder unit located at a first site, a channel coder 
unit for communication with the transcoder unit also located at the first 
site, and a channel decoder unit for communication with the transcoder 
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unit over a communications link where the channel decoder unit is located 
at a second site separate from the first site. 

According to a preferred embodiment of the present invention the 
transcoder, channel coder and the channel decoder units operate in a half 
5 rate mode. 

Brief Description of the Drawing 

FIG. 1 shows a block diagram of a prior art half rate 
communications system. 
10 FIG. 2 shows a block diagram of a half rate communications system 

according to the present invention. 

Detailed Description of the Preferred Embodiment 

Referring to FIG. 2, a half rate communications system is shown 
15 including a mobile station 22, a base station 20, and a remote transcoder 
unit 28. The base station 20 includes a channel decoder unit 23. A channel 
coder unit 24 is located at the same site as the transcoder unit 28. Thus, 
the channel coder unit 24 is located at the remotely located speech codec 28 
site. 

20 An advantage of locating the channel coder unit 24 at the remote 

transcoder site with the remote transcoder 28 is that the transfer time 
between the channel coder unit 24 and the remote transcoder 28 is now 
minimised. Particularly when assuming that, like in the transcoder at 
the BTS site, the channel coder to transcoder interface may be made much 

25 faster than when the transcoder is remote. This makes this gained 

transfer time (Tabisd) available for the algorithms (in effect Tsps has now 
increased) and hence, due to the size of the figure gained (between 7ms and 
17ms), can be used to realise the channel and speech coder using slower 
processors. 

30 Another advantage is improved speech quality as the serial link 

between the base station 20 and switch is now error protected (channel 
coded speech), whereas it was not in the prior art case (raw speech). 

The justification for the loss in the transfer delay is that the data for 
transmission to the air can be transferred to the base station 20 with 

35 limited buffering (much less than 17 ms). Further, since the air net rate is 
11.4 kbits, this can be accommodated inside the 16 kbits bandwidth which 
is available in the link 26 between the remote transcoder 28 and the base 
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site 20. A similar situation does not exist for the GSM full rate case if it is 
essential not to use more than 16 kbits capacity per call between transcoder 
28 and base site 20. Thus, depending upon the link (26) capacity, the 
present invention is not limited to half rate communications systems. 
5 The present invention provides a new mix of the speech codec 28 and 

channel coder 24 when the speech codec 28 is remote from the BTS site 20. 

The present invention also provides a more robust interface between 
the combined speech codec/channel coder 28, 24 and the BTS site 20. There 
is a reduction in the processing power required to implement the half rate 

10 algorithm or channel coder algoithm due to the freeing of a pre-set 

transfer delay, making it now available for processing. Alternatively, the 
availability of extra processing time could be used to increase of the 
number of channels that could be supported by a processor. 

By transferring the channel coder 24 to the remote transcoder 28 

15 site, there is a gain in the Tabisd delay figure as specified by GSM 03.05. 
This gain may then be applied to reduce the processing requirements of a 
half rate implementation and or can be used to increase the number of 
channels supported by an implementation. 
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Claims 

1. A communications system for providing a digital communications 
service type, the communications system comprising: 

5 transcoder unit located at a first site; 

channel coder unit for communication with the transcoder unit and 
located at the first site; 

channel decoder unit for communication with the transcoder unit 
over a communications link wherein the channel decoder unit is located at 
10 a second site separate from the first site. 

2. The communications system of claim 1 where the communications link 
communicates at least 11.4 Kb/s subrate. 

15 3. The communications system of any of the preceding claims wherein the 
second site is a base station site. 

4. The communications system of any of the preceding claims wherein the 
first site is a switch site or a base station controller site. 

20 

5. The com muni cations system of any of the preceding claims wherein the 
digital communications service is a half rate service. 

6. The communications system of any of the preceding claims wherein the 
25 digital communications service is a half rate service specified by GSM. 

7. The communications system of any of the preceding claims wherein the 
transcoder, channel coder and the channel decoder units operate in a half 
rate mode. 
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